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Abstract
This thesis presents the results of controlled degradation of natural rubber, natural rubber latex and polybutadiene. The role of hydrogen peroxide is to generate hydroxyl radicals to produce hydroxyl-chain ends, but the addition of titanium dioxide is a new approach in the chain cleavage of natural rubber in the solution to get end functionalized oligomers (telechelics). Functionality was estimated ~ 2 during the photo-controlled degradation of natural rubber, especially in combination of H2O2 and TiO2. It was proposed that hydrogen peroxide and/or allylic hydroperoxides act as photoinitiators and produce hydroxyl radicals and/or alkoxy radicals. Epoxidation of natural rubber was carried out using methyltrioxorhenium as a catalyst in biphasic system. The natural rubber with degree of epoxidation ranging from 12 - 48 % were obtained. The advantage of using the biphasic system is the protection of the sensitive epoxides that remain in the organic phase and are not in contact with the aqueous acidic phase. It has been shown that using perbenzoic acid, chloroperbenzoic acid and monoperthalic acid, good epoxidized rubber yields were achieved but due to high acidity, epoxy groups may be acidolyzed and converted into carbonyl ester, ether or cyclic compounds while using methyl trioxorhenium as a catalyst, side reactions were not observed. Metathesis reaction of natural rubber using bis(tricyclohexyl phosphine) benzylidine ruthenium (VI) dichloride (Grubb's catalyst), a highly reactive catalyst, is also a way to degrade the natural rubber. We found that viscosity average molecular weight of natural rubber decreases with the progress of the reaction temperature. Dichloromethane was found suitable solvent for metathesis of natural rubber. It is also possible to get desired molecular weight of natural rubber by adjusting the reaction temperature and suitable solvent in metathesis reactions. We tried to get a route for functional polymers using a mixture of cyclooctadiene and/ or 1,5-dimethyl-1,5-cyclooctadiene and the chain transfer agent (2-methyl but-2-ene-1,4-diacetate and / or but-2-ene-1,4-diacetate) using a Ruthenium carbene complex. With the increase of catalyst concentration from 0.1 mg to 0.3 mg, no change in the yield of the functionalized polymer occur. The reaction temperature, 50?C, was optimum in case of polymerization of cyclooctadiene and cis-2-buten-1,4-diacetate. Studies of the ozone on diene rubbers were of the fundamental importance in understanding the natural rubber degradation mechanism. The basic ozonolysis products of natural rubber were ozonides, epoxides, methyl ketone and aldehydes which were characterized by FT-IR and NMR spectroscopies. The thickness of natural rubber also plays an important role during ozonolysis. The thinner films get crosslinked faster then the thicker one. It was assumed that when ozone penetrated through the thin natural rubber film, it attacks on the surface and reaches towards inner layer faster than the thicker films therefore, the thin films get crosslinked faster then the thicker one for longer ozonolysis. Conventional diphenyl diamine antiozonants are widely used in the protection of rubber. Recent developments in the rubber technology have resulted in rubber products with extended service life and therefore, require commensurate protection from ozonolysis. Therefore, there exists a need of new and efficient antiozonants offering extended protection from ozone. The newly synthesized antiozonants relate to a composition comprising an amine and benzotriazole and / or hindered phenol that is prepared in two-step process. The synthesized novel antiozonants as well as antioxidants may give better stability to polymers, specially rubbers to protect them from ozone. The stability of these compounds in rubbers can be studied by photo / thermal / ozone degradation.

